Synthesis of novel 17-(4'-formyl)pyrazolylandrosta-5,16-dienes and their derivatives as potent 17α-hydroxylase/C17,20-lyase inhibitors or antiproliferative agents depending on the substitution pattern of the heteroring.
A series of novel 17-(4'-formyl)pyrazolylandrosta-5,16-dienes were efficiently synthesized in two steps from pregnadienolone acetate with monosubstituted hydrazines via the cyclization/formylation sequence of the primarily formed hydrazones on treatment with the Vilsmeier-Haack reagent. The products were further transformed by deacetylation and subsequent reduction in order to enlarge the compound library available for pharmacological studies. Moreover, 4'-formylpyrazoles containing H or Me on the heteroring-N were subjected to oxime formation and Ac2O-induced dehydration to furnish the corresponding 4'-cyano derivatives in good yields. The antiproliferative activities of the structurally related steroidal 17-exo-pyrazole derivatives were tested in vitro on four human adherent breast cancer cell lines (MCF7, T47D, MDA-MB-231 and MDA-MB-361): the microculture tetrazolium assay revealed that seven compounds exerted better cell growth-inhibitory effects on some or all these cell lines than those of the reference cisplatin. With regard to the well-known structural features that a potent C17,20-lyase inhibitor should possess, some relevant derivatives were tested in vitro from the aspects of their inhibitory effects on rat testicular enzyme, and one of them proved to exert noteworthy enzyme-inhibitory action, with an IC50 (26 nM) of the same order of magnitude as that of abiraterone.